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Detailed protocol 


The brief protocol for gene synteny and structure variation analysis was listed below: 


1. Protein sequences of annotated high-confidence genes from Thinopyrum elongatum (https://ngdc.cncb.ac.cn/gwh/Assembly/965/show) and Triticum 
aestivum (IWGSC v1.1) were reciprocally aligned using BLASTP with an e-value cutoff of 1e-05. 

2. The reciprocal best hit for each alignment was used to build whole genome collinearity between Th. elongatum and three T. aestivum sub-genomes by 
MCScanxX with default parameters (data S1). 

3. jcvi software (https://github.com/tanghaibao/jcvi) was used to show the synteny result and detect large structure variations between Th. elongatum and 
all T. aestivum sub-genomes. As these two species were diverged 5 Mya, we just searched large inversions using annotated genes in this study, which 
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can be found in the analysis temporary file “*.anchors.simple”, which included the syntenic block information with inversion showed “-” direction. 
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